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The purines and pyrimidines are nitrogenous cyclic compounds that take part in several 
metabolic pathways in living cells including DNA and RNA biosynthesis, production of 
energy molecules e.g. ATP, and carbohydrate metabolism. Such variable metabolic 
roles of purines and pyrimidines necessitate transport from one cell compartment to 
another as well as between cells. This transport mechanism requires membrane 
transporters.  In higher plants, little is known about such membrane transporters.  In the 
model plant system, Arabidopsis thaliana, 43 gene loci have been identified using 
bioinformatics, which encode putative proteins with similarity to membrane transporters 
from other organisms.  One such gene locus At5g03555 encodes a protein that has 
substantial amino acid similarity to a yeast uracil permease.  To identify the 
solute/substrate specificity of this Arabidopsis putative At5g03555 membrane transporter 
protein we used two approaches, a reverse genetics approach to generate insertion 
knock-out Arabidopsis mutants at the  At5g03555 locus and a heterologous expression 
approach where the Arabidopsis At5g03555 coding sequences were expressed in yeast 
cells.  Arabidopsis homozygous insertion mutants were tested for resistance to a panel 
of wild-type toxic analogs of purines and pyrimidines incorporated in the agar growth 
medium.  Resistance to such toxic analogs revealed the solute/substrate specificity of 
the At5g03555 which was further confirmed by uptake experiments using 3H-purines and 
3H-pyrimidines.  Additionally, expression of the Arabidopsis At5g03555 coding 
sequences in yeast cells provided further confirmation of the substrate specificity of 
At5g03555.  The results revealed that At5g03555 encodes a transporter with specificity 
for guanine, adenine, and uracil.  
 
 
 
 
 
 
 
 
 
 
 
 
 
